N 8 9 - 22 3 5 2 


IMAGE PROCESSING USING GALLIUM ARSENIDE (GaAs) TECHNOLOGY 

Warner H. Miller 

NASA/Goddard Space Flight Center 
ABSTRACT 

The need to increase the information return from space-borne imaging 
systems has increased in the past decade. The use of multi-spectral 
data has resulted in the need for finer spatial resolution and greater 
spectral coverage. Finer spatial resolution and a greater number of 
spectral bands has increased data rated and system bandwidth 
requirements. Although the telecommunication capability planned 
through the 1900's is relatively large, feasibility studies on solid 
state imaging instruments in support of AlOS have shown increased 
rates that exceed the telecommunication channel capacity. Onboard 
signal processing will be necessary in order to utilize the available 
Tracking and Data Relay Satellite System (TDRSS) communication channel 
at high efficiency. 

A generally recognized approach to the increased efficiency of channel 
usage is through data compression techniques. The method selected 
must function in real time satisfying the requirements of both the 
high speed data instrument source and limited bandwidth of the 
telecommunication channel. The compression technique implemented is a 
differential pulse code modulation (DPCM) scheme with a non-uniform 
quantizer. 

NASA has recognized the need to advance the state-of-the-art of 
onboard processing and has chosen for this purpose to develop GaAs 
integrated circuit technology. NASA's GaAs research effort has 
developed an Adaptive Programmable Processor (APP) chip set which is 
based on an 8-bit slice general processor. This 8-bit slice and a 
control chip which stores the DPCM algorithm has been fabricated. 
This chip set will provide a compression ratio of 2 and operate in 
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real time to reduce a data rate from an imaging instrument to a data 
rate which is compatible with TDRSS . 

The presentation will describe the reason for choosing the compression 
technique for the Multi-spectral Linear Array (MLA) instrument. Also, 
the presentation will give a description of the GaAs integrated 
circuit chip set which will demonstrate that data compression can be 
performed onboard in real time at data rate in the order of 500 Mb/s. 


452 



REAL TIME PROCESSING OF IMAGING ARRAYS 
RELATIONSHIP BETWEEN SPATIAL RESOLUTION AND DATA RATE 
FOR ONE SPECTURAL BAND ASSUMING 185K FOV AND 
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EVALUATION BASIS 
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TWO DIMENSIONAL: TWO ADJACENT 


ACHIEVABLE COMPRESSION RATIO USING DPCM FOLLOWED BY HUFFMAN-TYPE ENTROPY 
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NON-UNIFORM QUANTISER RESULTS 
For Laplacian pdf 
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PERFORMANCE SUMMARY 
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• Fixed block 
structure 



TECHNOLOGY TRADE OFF 
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GAAS ADAPTIVE PROGRAMMABLE PROCESSOR (APP) 
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Power 4.2W (Low l DS s) 
9.2W (High l D ss) 


Data Path Functional Block Diagram 
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31 Word x 8-Bit 2 Port • Program Counter Incrementer 
Register File • Shifts 

8 Function ALU • 8-Bit Address Port 

3 Internal Buses • 8-Bit Bidirectional Data Port 



Die Photomicrograph 
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29 Power/Ground 




Performance Results 
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